Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets ( of 15 



F I G. 1 

(PRIOR ART) 



INPUT IMAGE 



CAMERA 



<3> 





COMPARISON 
OBJECT PROCESSING DEVICE 



REGISTERED 
OBJECTS 



Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets Q~ of 15 



F I G. 2 

(PRIOR ART) 



REGISTRATION SECTION 

I CAMERA Ml 
— j— 1 

2-D IMAGE 



STORAGE 
SECTION 

S 

12 



REGISTERED i 
IMAGE 



COMPARISON SECTION 



CAMERA M 3 
J 2-D IMA GE 



NORMALIZATION 
SECTION 



NORMALIZED : 
IMAGE : 



IMAGE 

C ° S ™° N 



RESULT 



Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheet s 3 of 15 

F I G7 3 (prior art) 



REGISTRATION SECHON 



3-D SHAPE 
COLOR 
MEASUREMENT 
SECHON 



22 



"21 



3-D SHAPE 

COLOR 
INFORMATION 



STORAGE 
SECTION 



FACE DATA 



COMPARISON SECTION 



23 



3-D SHAPE 
COLOR 
MEASUREMENT 
SECTION 



24 



3-D SHAPE 

COLOR 
INFORMATION 



TRANSLATION/ 
ROTATTON 
SECTION 



25 



ROTATED 
FACE DATA 



MINIMUM ERROR 
CALCULATION 
SECTION 



RESULT 



F I G. 4 (PRIOR ART) 

STANDARD 
3-D SHAPE 



REGISTRATION SECTTON 



CAMERA 



-41 



2-D IMAGE 



FEATURE 
EXTRACTION 
SECTTON 

"3 



42 



FEATURE 
POINT POSITIONS 



FEATURE 



COMPARISON SECTION 



.44 



CAMERA 



12-D IMAGE 



FEATURE 
EXTRACTION 
SECTTON 



45 



POSITTON/POSE 
NORMALIZATION 
SECTTON 



FEATURE POINT 
■ POSITIONS 
46 



FEATURE POINT 



Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets 4 of 15 

F I G7 5 (prior art) 



REGISTRATION SECTION 



PHOTOGRAPHING 
SECTION 



COMPARISON SECTION 
CAMERA k-74 



MANIFOLD 
CALCULATION 
SECTION 



2-D IMAGES 
72 



BASIS VECTORS 
MANIFOLD 



STORAGE 
SECTION 



BASIS VECTORS 
MANIFOLp 



2-D IMAGE 



DISTANCE 
CALCULATION 
SECTION 



/75 



RESULT 



F I G. 6 (PRIOR ART) 



REGISTRATION SECTION 



COMPARISON SECTION 
55 




Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets 5 of 15 



F I G. 7 (PRIOR ART) 



REGISTRATION SECTION : 

61 ! 



PHOTOGRAPHING 
SECTION 



2-D IMAGES 



STORAGE 
SECTION 



-64 



: COMPARISON SECTION 
65 



CAMERA 



2-D IMAGES 



INPUT IMAGE 



ILLUMINATION 
CORRECTION 
SECTION 



-66 



REFERENCE 
IMAGE 
67 



IMAGE 
COMPARISON 
SECTION 



RESULT 



Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets k of 15 




Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets 7 of 15 



F I G. 9 



I REGISTRATION SECTION 




iDATABASE; 
! STORAGE : 



3-D SHAPE 
MEASUREMENT 
DEVICE 



COMPARISON SECTION 




CAMERA 



INPUT 
IMAGE 



COMPARISON! 
PROCESSING! 
DEVICE 



Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets _g_ of 15 

F I G. 10 



3-D SHAPE_ 
REFLECTANCE 



230 



POSITION/POSE 
PARAMETERS INPUT IMAGE 



ILLUMINATION 
CORRECTION SECTION 



ILLUMINATION 
CONDITION 
VARIATION 
SECTION 



ILLUMINATION 
CONDITIONS 

232 



IMAGE GENERATION 
SECTION 



ILLUMINATION 
VARIATION IMAGES 



ILLUMINATION 
VARIATION IMAGE 233 
SPACE GENERATION 
SECTION 



ILLUMINATION VARIATION 
IMAGE SPACE 
(BASIS VECTORS) 



ILLUMINATION 
CONDITION 
ESTIMATION 
SECTION 



/234 



REFERENCE IMAGE 



Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets ^ of 15 



F I G. 11 





Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets 10 of 15 




Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets I I of 15 

F I G. 13 



2230 



POSITION/POSE 
PARAMETERS INPUT IMAGE 



3-D SHAPE_ 
TEXTURE IMAGES 



ILLUMINATION 
CORRECTION SECTION 



2232 



IMAGE GENERATION 
SECTION 



ILLUMINATION 
VARIATION IMAGES 



ILLUMINATION 
VARIATTON IMAGE K 2233 
SPACE GENERATION 
SECTION 



ILLUMINATTON VARIATION 
IMAGE SPACE 
(BASIS VECTORS) 



ILLUMINATION 
CONDITION 
ESTIMATION 
SECTION 



^2234 



REFERENCE IMAGE 



Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets I3- of 15 



O 
O 

CMx 




Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets 15 of 15 





Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
FiledApril3,2001 
Sheets 1^ of 15 



O 
CSK 




Rui ISHIYAMA 
"Device, Method and Record Medium 
for Image Comparison" 
Q63913 
Filed April 3, 2001 
Sheets IS of 15 

F I G. 17 




F I G. 18 



FEATURE 
POINT - 
POSITIONS 



POSITION/POSE 
ESTIMATION 
SECTION 



.4220 



INPUT IMAGE 



INPUT IMAGE FEATURE 

POINT EXTRACTION 
SECTION 



_4221 ! 



INPUT IMAGE 
FEATURE 
POINT POSITIONS 



POSITION/POSE 
CALCULATION 
SECTION 



.4222! 



POSITION/POSE 
PARAMETERS 



